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1. Introduction
Since Rel-15, both direct data forwarding and indirect data forwarding are supported for the mobility with more than two RAN nodes, as specified in TS37.340 (v15.3.0): 

	For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied. Two transport layer addresses of different versions may be provided to enable that the source RAN node can select either IPv4 or IPv6.


In this contribution, we will address the unnecessary DRB setup for the support of the indirect data forwarding in case of CP-UP separation at the Target MN. 
2. Discussion
For indirect data forwarding between source MN (S-MN) and Target SN (T-SN), the data of T-SN terminating bearer(s) is forwarded from S-MN to Target MN (T-MN) first, and then the T-MN will forward the data to the T-SN. In case of CP-UP separation, the address assigned by T-SN for data forwarding should be provided to T-MN-CU-UP. 
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Fig.1 Indirect data forwarding
According to current spec TS 37.483 given below, only the Bearer Context Modification Request message could provide the data forwarding address information to T-MN-CU-UP in PDU Session Resource To Setup Modification List, which means the address information could only be provided to the PDU session already setup in T-MN-CU-UP. Therefore, if the indirect data forwarding for T-SN terminated bearer is needed, T-MN-CU-UP should first setup the PDU Session for T-SN-terminated bearer via Bearer Context Setup procedure. Then, the Bearer context modification procedure is used to configure the forwarding address of T-SN (Add@T-SN) to the T-MN-CU-UP (the alternatives for the detailed procedure is given in the Annex). This procedure introduces the unnecessary bearer setup at the T-MN-CU-UP for the T-SN-terminated bearer since the SDAP/PDCP layer of such bearer is eventually served by T-SN only. 
Observation 1: To support indirect data forwarding, the address of T-SN could only be provided to T-MN-CU-UP after T-SN-terminated bearer setup at T-MN-CU-UP, while such bearer setup at the T-MN-CU-UP is unnecessary. 
---------------------------------------Cite from TS 37.483-----------------------------------------------
9.2.2.4 BEARER CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to modify a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Security Information
	O
	
	9.3.1.10
	
	YES
	reject

	<unrelated part is omitted>

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	O
	
	PDU Session Resource To Setup Modification List

9.3.3.10
	
	YES
	reject

	>>PDU Session Resource To Modify List
	O
	
	9.3.3.11
	
	YES
	reject

	>>PDU Session Resource To Remove List
	O
	
	9.3.3.12
	
	YES
	reject

	<unrelated part is omitted>


9.3.3.11
PDU Session Resource To Modify List

This IE contains PDU session resource to modify related information used at Bearer Context Modification Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Indication 
	O
	
	9.3.1.23
	This IE is not used in this release.
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	-
	-

	>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>PDU Session Data Forwarding Information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	<unrelated part is omitted>


---------------------------------------Cite from TS 37.483-----------------------------------------------
After the T-SN-terminated bearer setup in T-MN-CU-UP, the T-MN-CU-UP performs the data forwarding as 1) receive data from S-MN and buffer it, and 2) forward the received packets to the T-SN. Actually, T-MN-CU-UP needn’t perform additional operations for the received data packet. However, the current specification requires to trigger the Bearer Context Setup procedure or Bearer Context Modification procedure (as indicated by the procedure alternatives in Annex). As shown in the following citation from TS 37.483, the Bearer Context Setup Request or Bearer Context Modification Request has the following functionalities:
· Establish DRB(s) and provide several mandatory IEs, e.g., SDAP Configuration, PDCP Configuration, Cell Group Information, which causes the resource allocation for the corresponding DRB(s). This can be considered as unnecessary since the T-MN-CU-UP will not serve the DRBs of T-SN-terminated bearers.
· Request the data forwarding address per DRB of T-SN-terminated bearer from T-MN-CU-UP. 
To establish DRB(s) for T-SN terminated bearer according to the mandatory IEs, the load of T-MN-CU-UP will be increased. If T-MN-CU-UP rejects the DRB(s) establishment for T-SN terminated bearer due to its overload, the indirect data forwarding for T-SN terminated bearer can’t be applied. 
Observation2: To support the indirect data forwarding, the unnecessary DRB(s) establishment for T-SN terminating bearer(s) may result in the unnecessary overload to T-MN-CU-UP, which might result in unsuccessful indirect data forwarding. 

Thus, to avoid the unnecessary bearer setup at T-MN-CU-UP and potential unsuccessful indirect data forwarding, it is beneficial to discuss this issue in RAN3.

Proposal1: RAN3 is kindly asked to discuss the issue of unnecessary setup of T-SN terminated DRB(s) at T-MN-CU-UP when configuring indirect data forwarding.
To resolve this issue, there are two options given below.  
· Option 1: reuse the Bearer Context Setup, and do some enhancements to skip the unnecessary setup of DRB for indirect data forwarding.
· Option 2: define new procedure to skip the unnecessary setup of DRB for indirect data forwarding.
Proposal2: RAN3 is kindly asked to discuss how to avoid the unnecessary setup of DRB for indirect data forwarding.
For option1 will reuse the existing message as much as possible and have less impact on the current specification, we prefer option1 and the corresponding CR is given in R3-233956.
---------------------------------------Cite from TS 37.483-----------------------------------------------
The related IEs to support indirect data forwarding with Bearer Context Setup procedure (Alternative1 procedure)
9.2.2.1
BEARER CONTEXT SETUP REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	<unrelated part is omitted>

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	M
	
	9.3.3.2
	
	YES
	reject

	<unrelated part is omitted>


9.3.3.2
PDU Session Resource To Setup List

This IE contains PDU session resource related information used at Bearer Context Setup Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	>S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	>Security Indication 
	M
	
	9.3.1.23
	
	-
	-

	<unrelated part is omitted>

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	<unrelated part is omitted>


The related IEs to support indirect data forwarding with Bearer Context Setup procedure (Alternative2 procedure)
9.2.2.4
BEARER CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to modify a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	<unrelated part is omitted>

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	O
	
	PDU Session Resource To Setup Modification List

9.3.3.10
	
	YES
	reject

	>>PDU Session Resource To Modify List
	O
	
	9.3.3.11
	
	YES
	reject

	<unrelated part is omitted>


9.3.3.10
PDU Session Resource To Setup Modification List

This IE contains PDU session resource to setup related information used at Bearer Context Modification Request

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Setup Modification Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	>S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	>Security Indication 
	M
	
	9.3.1.23
	
	-
	-

	<unrelated part is omitted>

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	<unrelated part is omitted>


---------------------------------------Cite from TS 37.483-----------------------------------------------
3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:

 Observation 1: To support indirect data forwarding, the address of T-SN could only be provided to T-MN-CU-UP after T-SN-terminated bearer setup at T-MN-CU-UP, while such bearer setup at the T-MN-CU-UP is unnecessary.
Observation2: To support the indirect data forwarding, the unnecessary DRB(s) establishment for T-SN terminating bearer(s) may result in the unnecessary overload to T-MN-CU-UP, which might result in unsuccessful indirect data forwarding. 

Proposal1: RAN3 is kindly asked to discuss the issue of unnecessary setup of T-SN terminated DRB(s) at T-MN-CU-UP when configuring indirect data forwarding.
Proposal2: RAN3 is kindly asked to discuss how to avoid the unnecessary setup of DRB for indirect data forwarding.
4. Annex A
Two alternatives of procedure for indirect data forwarding path establishment are given as below. The difference of the two alternatives is whether the T-MN will setup the PDU session for T-MN-terminated bearers and the PDU session for T-SN-terminated bearers together (Alt1) or separately (Alt2).
· Alternative1
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Fig. A-1 Alternative1 procedure to provide T-SN address to T-MN-CU-UP for indirect data forwarding

To realize the indirect data forwarding, the following procedures of alternative1 have to be carried out:
· Step 1: the S-MN sends HO Request message to T-MN-CU-CP which includes the request on data forwarding address. 
· Step 2: the T-MN-CU-CP sends the SN addition request message to T-SN, which intends to setup T-SN-terminated bearers and request the data forwarding address at T-SN side. 
· Step 3: the T-SN responses with the SN addition response message to T-MN-CU-CP, which contains the data forward address at T-SN side(address @T-SN). If the direct data forwarding path between T-SN and S-MN does not exist, there is no indication of direct forwarding path availability included in SN addition response message. 
· Step 4: the T-MN-CU-CP will send the Bearer Context Setup Request message to T-MN-CU-UP to setup the PDU session for MN terminated bearer. And if knowing that there is no direct forwarding path between S-MN and T-SN, the T-MN-CU-CP also use this message to request T-MN-CU-UP to setup the PDU session for T-SN-terminated bearer and request the data forwarding address at T-MN-CU-UP for indirect data forwarding. 
· Step 5: T-MN-CU-UP will response with Bearer Context Setup Response message to T-MN-CU-CP, which contains the data forwarding address @T-MN-CU-UP. 
· Step 6-7: the T-MN-CU-CP will send the Bearer Context Modification Request message to T-MN-CU-UP to provide address @T-SN for the PDU session setup for T-SN-terminated bearer. 
· Step 8: T-MN-CU-CP sends the HO Request ACK message to S-MN including the data forwarding address at T-MN-CU-UP(address @T-MN-CU-UP). 
· Alternative2

[image: image3.emf]S-MN T-MN-CU-UP T-SN(s) T-MN-CU-CP

Data

Data

1. HO Req.

 (incl. request data forwarding address)

6. Bearer Context Modification Request  (incl. data forwarding 

address @T-SN, request data forwarding address)

7. Bearer Context Modification Response 

2. SN Addition Request 

 (incl. request data forwardingaddress)

3. SN Addition Response  (incl. data forwarding address@T-SN )

8. HO Req. ACK (incl.  data 

forwarding address@T-MN-CU-UP)

1a. Bearer Context Setup Request 

1b. Bearer Context Setup Response

4. Bearer Context Modification Request  

5. Bearer Context Modification Response 

 (incl. data forwarding address @ T-MN-CU-UP)

Setup the PDU Session for SN-terminated bearer on T-MN CU-UP

Provide T-SN address to T-MN CU-UP

Setup the PDU Session for T-M-terminated bearer on T-MN CU-UP

Obtain T-SN address for data forwarding

Add@T-MN-CU-UP

Add@T-SN


Fig. A-2 Alternative2 procedure to provide T-SN address to T-MN-CU-UP for indirect data forwarding

To realize the indirect data forwarding, the following procedures of alternative2 have to be carried out:

· Step 1: the S-MN sends HO Request message to T-MN-CU-CP which includes the request on data forwarding address. 
· Step1a-1b：Setup the PDU session for MN-terminated bearers in T-MN-CU-UP first through Bearer Context Setup procedure.

· Step2-3, same as the alternative1. T-SN assigns the address @T-SN for T-SN-terminated bearer.
· Step 4: after knowing that there is no direct forwarding path between S-MN and T-SN, the T-MN-CU-CP will send the Bearer Context Modification Request message to T-MN-CU-UP to request T-MN-CU-UP to setup the PDU session for T-SN-terminated bearer and request the data forwarding address at T-MN-CU-UP for indirect data forwarding.
· Step 5: T-MN-CU-UP will response with Bearer Context Modification Response message to T-MN-CU-CP, which contains the data forwarding address @T-MN-CU-UP. 
· Step6-7: same as alternative1. The T-MN-CU-CP will send the Bearer Context Modification Request message to T-MN-CU-UP to provide address @T-SN for the PDU session setup for T-SN-terminated bearer.
· Step 8: T-MN-CU-CP sends the HO Request ACK message to S-MN by including the data forwarding address at T-MN-CU-UP(address @T-MN-CU-UP). 
With the above procedures of alternative 1 and 2 to provide T-SN address to T-MN-CU-UP for indirect data forwarding, the S-MN can derive the data forwarding address at the T-MN-CU-UP(address@ T-MN-CU-UP) side, and T-MN-CU-UP can obtain the data forwarding address at the T-SN side(address@T-SN). When T-MN-CU-UP receive data at address@ T-MN-CU-UP, the received data will be forwarded to address@T-SN. Then the indirect data forwarding is realized.
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